Objective. The aim of the present study was to assess the effects of a community intervention aimed at general practitioners (GPs) by comparing Medicare claims data from patients with severe mental illness (SMI) of GPs exposed to the intervention and controls that were not.
Introduction
People with a severe mental illness (SMI) have greater morbidity and mortality from chronic physical illnesses, such as metabolic, cardiovascular and musculoskeletal conditions, than the general population. [1] [2] [3] [4] [5] Higher mortality is frequently associated with 'lifestyle choices', such as smoking, poor diet, physical inactivity, substance misuse and abuse and unsafe sexual practices. 3, 6 However, even after adjusting for behavioural risk factors, mortality remains high for this population. 7, 8 There are many contributory factors, the majority of which point to the complex interactions between SMI, the social support systems in which these people live and the health care they receive. [9] [10] [11] For example, physical ill health goes unrecognised and is under-diagnosed among those with SMI by both psychiatrists and general practitioners (GPs). [12] [13] [14] [15] This is because GPs do not feel well equipped to deal with people with SMI, whereas psychiatrists tend to underestimate physical health complaints and nurses in mental health settings tend to undervalue clinical physical care. 16 Even if physical health problems are diagnosed, this population may be less likely to receive or adhere to adequate treatment. 17, 18 For example, people with SMI are less likely to receive appropriate medications, such as beta-blockers and statins following myocardial infarction, 17 even though their physician consultation rates are generally high. 14, 19, 20 Although patient-based factors may be a partial explanation for these findings, it is also likely that the attitudes of health professionals, inefficient organisation of health services and social stigma are also contributing factors. 21 Thus, poor access, an absence of integration between elements of the system and poor quality care all contribute to the poor physical health of this population. 22 The implementation of guidelines to improve care can only work if health professionals take responsibility for monitoring the health of this population. 16, 23 In the present study, we investigated whether a community intervention aimed at GPs (ACTIVATE), changed the medical management and screening of chronic diseases in adults with an SMI.
Methods

Study design
The present study was a non-randomised, community intervention.
Study population and setting
The sampling frame included all people with SMIs from two adjacent health districts, Metro South Area Health Service and West Moreton Area Health Service, in South East Qld, Australia. Metro South covers an area of 3586 km 2 with a total population of approximately 1 million. 24 West Moreton covers an area more than 13 591 km 2 with a total population of approximately 260 000. 25 Both areas are culturally diverse, with 28.5% of the population in Metro South and 16.9% in West Moreton born overseas.
Community intervention
The ACTIVATE: Mind and Body program was designed to raise awareness in the public mental health, primary care and nongovernmental sectors about the physical and oral health care needs of people with SMI. 26 ACTIVATE was a joint initiative of Queensland Health and General Practice Queensland that was introduced in December 2011 and included the following: (1) distribution of care guidelines for managing physical comorbidities to GP clinics and public mental health facilities, including the use of brief interventions and motivational interviewing; 27 (2) the development of a website for both health professionals and community members; and (3) the development of strategies so that mental health clinicians actively linked people with SMI to general practices (e.g. key performance indicators of the number of people for whom GP details were recorded). General Practice Queensland undertook the introduction of the guidelines across primary care, including academic detailing to a total 41 of 249 practices in the district. In parallel, guidelines for mental health clinicians were implemented across Metro South, and people with SMI were actively connected to GPs. Implementation largely occurred in late 2011 and the beginning of 2012. West Moreton was chosen as the comparison area because it had a similar population and healthcare delivery structures and was geographically well located to undertake data collection.
Participants
Participants were adults with SMI who attended communitybased public mental health services for regular administration of either depot medication or clozapine, in either district. Clinicians identified people they believed had the cognitive capacity to understand and to consent to inclusion in the study. Researchers explained the research to potential participants and provided participants with information and consent forms. All participants were offered an A$20.00 shopping voucher in recognition of the time associated with engagement in the research.
Ethics approval
Ethics approvals were received from the three relevant human research ethics committees: Griffith University, University of Queensland and Metro South Health Service District.
Data sources
Participants consented to retrospective and prospective data linkage for extraction of data from Medicare Australia, including the Medical Benefits Schedule (MBS) and Pharmaceutical Benefits Schedule (PBS). The pre-trial and trial period was from 
Variables
Demographic factors
Participant age and gender were the available demographic factors. Dates of birth were used to calculate age in years at the time of the retrospective pre-trial period.
Outcome measures
GP consultations were obtained using MBS item numbers 3-51, 193, 195, 197, 199 , 597, 599, 2497-2559 and 5000-5067, as well as GP Mental Health Treatment item codes 2700-2717. 28 Consultations were then dichotomised as short visits (Levels A and B: consultation <20 min) or long visits (Levels C and D: consultation !20 min, including after hours and home visits). 28 Total cost to the patient (out-of-pocket) and cost to the Federal Government (benefits paid) were calculated for the intervention and control areas. MBS data on pathology tests, with the potential for chronic disease screening or monitoring outlined in the ACTIVATE program, 26 were included for analysis. Items were categorised into six groups: cardiac enzymes or marker (Items 66518, 66519); electrolytes (Item 66509); full blood examination (FBE) or coagulation (COAG) studies (Items 65070, 65129); liver function tests (LFTs) and urea, electrolytes, creatinine (Item 66512); lipid studies (Item 66503); and syphilis serology (Item 69387). 28 
Statistical analysis
The significance of differences in demographic characteristics (age and gender) between intervention and control areas was assessed using the Chi-squared test for categorical data and t-tests for continuous data. Claims data were collapsed into monthly counts and rates calculated as the mean number of claims per 100 people, per month. Mean monthly rates and type of pathology claims were compared between the intervention and control areas. Costs to the patient and Federal Government were based on the mean monthly sum of benefits paid and out-of-pocket patient costs for GP consultations and pathology. Regression models were used to compare the frequency and length of GP consultations and, where cell sizes permitted, types of pathology claims. Based on the likelihood ratio test and the goodness of fit criteria, negative binomial regression was the best model for the MBS and pathology count data. All tests were two-sided with a 5% level of significance.
Results
The intervention area (Metro South) enrolled 103 participants and the control area (West Moreton) enrolled 98 participants. Medicare data for participants from both the intervention and control areas included a total of 24 075 claims between 1 December 2009 and 30 June 2013, inclusive, with 53.3% of the claims derived from the intervention area and 46.7% from the control area.
Demographic characteristics and baseline claims data
The proportion of males and females in the intervention and control areas differed significantly (P < 0.05). The intervention area contained fewer males than the control area (63.1% vs 78.6% respectively). However, there was no significant difference in the age of participants in either area (P > 0.05; range 14-65 years). Using a 3-month baseline pre-trial period, there was no difference in the mean monthly rate of MBS claims between the intervention and control areas, for total claims or GP-specific claims (overall, short or long consultations; P > 0.05; Table 1 ).
Follow-up
Data were examined to confirm completeness of participant follow-up during the total period. With the exception of one participant (0.5%), all participants were confirmed as present and active in the dataset with at least one MBS or PBS claim in the post-trial period, or after.
GP claims
During the trial period there was a total of 4901 GP claims from both the intervention and control areas, with 85.1% regular or short consultations and 10.6% long consultations or home visits. For 214 GP claims (4.3%), the consultation length was unable to be determined. The intervention area had greater average monthly rates of claims for short, long and total GP consultations than the control area during the trial period (P < 0.05; Table 2 ). This was reflected in higher mean monthly costs to government for benefits paid for all GP claims during the trial period ( Table 2 ). All participants were eligible for concession cards, with 99.1% of GP claims bulk billed; therefore the out-of-pocket expenses for participants were negligible. Regardless of area, females were found to have the greatest service use with higher average monthly GP claims rates compared with males. The greatest difference was found for long consultations, with females having almost twice the male 'long consultation' claims rates, in both areas. Males in the intervention area also had more GP claims and long consultations per month compared with the control area, but there was no difference in the rate of short consultations during the trial period (P > 0.05). After the trial, females continued to account for the greatest difference in claims for all GP visits, short and long, as well as costs to government when comparing the areas (P < 0.05; Table 2 ). By contrast, there was no longer a significant difference in the claims rates for males for any of the GP claim types or cost to government.
After adjusting for gender, the intervention area had 1.27-fold the rate of GP claims when comparing mean monthly claims rates over the trial period (95% confidence interval (CI) 1.17-1.38; Table 3 ). The intervention area had 1.19-fold the adjusted mean rate of short consultations (95% CI 1.09-1.30) and 1.56-fold the adjusted mean rate of long consultations (95% CI 1.28-1.91) during the community trial period. The total cost to the Federal Government for GP claims in the intervention area was 1.38-fold that of the control area (95% CI 1.27-1.51). After the trial period, the adjusted claims data demonstrated ongoing differences, with the intervention area showing continued increased mean monthly rates for total GP claims, particularly for long consultations, and total costs to government (P < 0.05; Table 3 ). However, there was no difference in the mean monthly short consultations. By 30 June 2013, 6 months after the end of the community trial and evaluation period, there was no longer any significant difference between the intervention and control areas on any of the claims measures (P > 0.05; data not shown).
Pathology claims
There was a total of 5206 pathology claims during the total study period. Two pathology claims groups, namely FBE or COAG studies and LFTs, accounted for the majority of pathology claims in the present study (81.6% and 15.5% respectively). The remaining 2.9% of pathology tests were scattered across the other four categories.
Although the intervention area had had higher mean monthly claims for most of the pathology subgroups and for total claims during the community trial period, only the two largest subgroups had sufficient numbers for regression analyses (Table 4) . After adjusting for gender, there was no significant difference in the rates of claims for FBE or COAG studies between the intervention and control areas for either the trial period or the post-trial period (data not shown). However, the intervention area had significantly more claims submitted for LFTs during both the trial and posttrial periods compared with the control area (trial adjusted incidence rate ratio (IRR) = 1.45 (95% CI 1.22-1.72); post-trial adjusted IRR = 1.61 (95% CI 1.03-2.52)). More LFTs and FBE or COAG studies were conducted on females overall (P < 0.05). During the trial period, the intervention area had significantly higher pathology costs per month compared with the control area (P < 0.05), but this cost difference was not sustained in the post-trial period (Table 4) .
Discussion
GPs are ideally placed to assist in the prevention and better management of health conditions, thereby reducing avoidable illness and deaths in patients with SMI. However, communication difficulties, social distance and the overall poor quality of interactions between healthcare providers can act as barriers to healthcare for people with SMI. In addition, diagnostic overshadowing, being the over-attribution of symptoms to an underlying psychiatric condition, results in missed diagnoses and the improper management of physical comorbidities. 29 The aim of the present study was to assess whether the implementation of clinical guidelines for GPs as part of a wider community intervention changed the management and screening of chronic diseases in adults with an SMI. The project consisted of several coordinated activities for GPs with a focus on prevention, early detection and intervention for physical and oral health conditions in this population. Resources included care and clinical guidelines, information handbooks, brief intervention training and website materials. Two particular geographic areas, one with intensive, focused intervention activities and a second area with more limited activities, were evaluated to assess differences in GP service use and pathology claims by patients with SMI before, during and after the trial.
The intervention area showed a significant increase in the number and length of GP consultations for patients with an SMI compared with the control area, even after controlling for gender differences. More frequent and longer consultations suggested GPs were engaging more often and for longer periods with their patients with SMI. Although information on the content of the consultations was not available, the longer consultation length combined with the increase in pathology screening for chronic diseases, in accordance with the implemented guideline recommendations and the ACTIVATE interventions, suggest that the program had the desired changes in the medical practice of GPs in the intervention area. For example, we were able to show a significant increase in the use of LFTs. This an important investigation because atypical antipsychotics are associated with increased liver enzymes in up to one-third of patients after 6 months of treatment. 30 Females had higher overall GP claims and, following ACTIVATE, females also had a more sustained increase in claims in the intervention area. Gender-based differences in health seeking are well known, with females consistently using health services more, regardless of age (over and above obstetric reasons), than males. [31] [32] [33] Combined with an SMI, males are at particular risk of increased morbidity and mortality. Although initial results suggested increased GP contact by males during the trial period, this was not maintained after the trial period as it was with female patients with SMI. Therefore, strategies for engaging with males and fostering ongoing primary care contact are critical for improving health outcomes in this patient group. Approximately 6 months after the trial, claims in the two areas converged. This either indicated that changes in practice were not sustained long-term, or more likely that as this was a defined cohort of participants, they did not need ongoing pathology and longer consultations once screening and increased GP management had occurred. Although increased consultation and investigation rates resulted in greater initial costs, it is possible that the early detection and management of chronic diseases has the potential to reduce the longer-term costs of untreated and preventable chronic diseases in this vulnerable population.
Study limitations include a lack of more detailed demographic data, for which we could control in the regression analyses. Although none of the baseline GP claims rates, overall or for short or long consultations, demonstrated a difference by group, suggesting that any baseline claims bias in this study is likely to be minimal, caution is warranted. We were only able to measure changes in billing, not health improvement. However, claims data are objective and not subject to recall or other common biases. Checks of the post-trial claims data available demonstrated that only one of 201 participants was unaccounted for in the datasets. This person may have either moved out of Australia or have died.
In conclusion, the findings of the present study suggest that the ACTIVATE program that encouraged GPs to screen and better manage chronic diseases in adults with an SMI had a positive effect on medical management in the intervention area. Early detection and management of chronic diseases has the potential to reduce long-term illness and associated healthcare costs in vulnerable populations, such as adults with SMI.
